Abstract. Let 0 ∈ D+ be a connected domain with analytic boundary on the complex plane C. Then according to the Riemann theorem there exists a function w(z) = 1 r z + ∞ j=0 pjz −j , mapping biholomorphically D− = C \ D+ to the exterior of the unit disk {w ∈ C : |w| > 1}. From Wiegmann's and Zabrodin's rezults it follows that this function is described by the formula log w = log z − ∂t 0 (
−j , mapping biholomorphically D− = C \ D+ to the exterior of the unit disk {w ∈ C : |w| > 1}. From Wiegmann's and Zabrodin's rezults it follows that this function is described by the formula log w = log z − ∂t 0 (
where v = v(t0, t1,t1, t2,t2, . . . ) is a function of an infinite number of harmonic moments ti of the domain D−. This function is independent from the domain and satisfies the dispersionless Hirota equation for the 2D Toda lattice hierarchy. In the paper we find recursion relations for coefficients of the Taylor series of v.
1. Consider a closed analytic curve γ in the complex plane. Let D + and D − denote the interior and exterior domains with respect to the curve. The point z = 0 is assumed to be in D + . According to the Riemann theorem, there exists a function w(z) = 1 r z + ∞ j=0 p j z −j which maps D − to the exterior of the unit disk {w ∈ C : |w| > 1}. According to the results of [1] , [4] , this function is described by the formula log w = log z −∂ t0 (
. . ) is a function of an infinite number of variables and
Moreover, this function satisfies the dispersionless Hirota equation for the 2D Toda lattice hierarchy:
where
Thus for an effectivisation of the Riemann theorem near {t i = 0; i > 0}, it is sufficient to find a representation of v in the form of a Taylor series
and determine a convergence domain for this series. In [4] , it is proved that the restriction v to the domain S = {t > 0,
This gives the values of the numbers N (i 0 |i 1 . . . i k |ī 1 . . .ī k ) for i α ,ī β 2 and proves that the convergence domain of v contains S.
In this paper, we find certain recurrence relations that make it possible to calculate all N (i 0 |i 1 . . . i k |ī 1 . . .īk). This result was announced in [3] .
We set
The following relations hold :
Proof. According to (1),
On the other hand, according to (1), the function (z − ξ)e D(z)D(ξ)v is the sum of two functions f 1 (z) and f 2 (ξ). Thus F = 0 and ze
Lemma 2. The following relation holds:
is the number of representations of the number i in the form
Proof. According to Lemma 1 and equation (1), we have
Therefore,
that is,
Remark. The latter equations describe the dispersionless limit of the KP equation. Another description of this hierarchy is presented in [2] . A comparison of these descriptions gives a nontrivial combinatorial identity for P ij .
Lemma 3. The following relation holds:
,
Proof. According to Lemmas 1 and 2,
The following assertion is obtained from Lemma 3 by induction.
Lemma 4. The following relation holds:
. Now, let us determine the Cauchy data for v.
Lemma 5. ∂ 0 v| t0 = −t 0 + t 0 ln t 0 and ∂ k v| t0 = 0 for k > 0.
Proof. We put γ = {z ∈ C : |z| = R}. The Schwarz function for γ is S(z) = R 2 z −1 . Thus, according to [1, (26) ], we have
Therefore, according to [1, (8) , (18), (26)], we have
Lemma 6.
Proof. It follows from Lemma 5 that ∂ 0 ∂ k v| t0 = 0 for k > 0 and ∂ 2 0 v| t0 = ln t 0 . Moreover, according to (3), we have
Lemma 7.
Proof. The differentials ∂ and∂ occur in (1)- (3) symmetrically. This gives the first equality. According to Lemmas 3 and 4, we have
where i = i 1 + · · · + i k . This equality and Lemmas 5 and 6 give the second required equality.
Lemma 8. The following relation hold :
Here Proof. According to Lemma 4,
where the first sum is taken over all partitions of {ī 1 , . . . ,īk} into subsets where each i j (eachī j ) occurs n j (respectively,n j ) times in the last parentheses. This formula was obtained in [4] by a different argument.
Yu. Klimov and A. Korzh implemented the algorithm described above in a computer program for calculating the coefficients of the Taylor series v.
